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RQ VHYHUDO DUHDV FKRVHQ DW WKH WLPH RI UHJLVWUDWLRQ LQ DQ LPDJH FXHG E\ YLHZLQJ WKH LPDJH ,W LV NQRZQ WKDW
UHFRJQLWLRQPHPRU\LVEHWWHUWKDQXQDLGHGUHFDOO>@

)XUWKHUPRUHSV\FKRORJLFDO VWXGLHV VKRZ WKDW LPDJHV DUH UHFRJQL]HGZLWKYHU\KLJK DFFXUDF\ XS WRSHU FHQW
DIWHU D WZR KRXU GHOD\ZKLFK LVPXFK KLJKHU WKDQ DFFXUDF\ IRUZRUGV DQG VHQWHQFHV >@ +HQFHZH SURSRVH D
VFKHPHWR LPSURYHVRPHUHFRJQLWLRQEDVHGV\VWHPVZKLFKQRWRQO\UHGXFH WKH WKUHDWRIVKRXOGHUVXUILQJEXWDOVR


















1LQHSRLQWV DUHSUHVHQWHG WR WKHXVHU+H LV VXSSRVHG WR IRUPDSDWWHUQE\ VHOHFWLQJDOORU VRPHRI WKHVH
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SRLQWV7KLVSDWWHUQLVUHJLVWHUHGDQGHYHU\WLPHWKHXVHUZDQWVWRORJLQKHVKRXOGHQWHUWKHVDPHSDVVZRUG
























DW ORJLQ WLPH$OO DEVWUDFW LPDJHVZHUH JHQHUDWHGXVLQJ$QGUHM%DXHU¶V UDQGRP$UW7KH\ VKRZHG 
VXFFHVVUDWHXVLQJ³'pMjYX´ZKLOHRQO\XVLQJWH[WEDVHGSDVVZRUGDQGSLQV3HUKDSVVKRXOGHUVXUILQJ
SUREOHPLVRQHRIWKHELJJHVWSUREOHPIRUH[LVWLQJJUDSKLFDODXWKHQWLFDWLRQ,IDSHUVRQREVHUYHVDIHZORJLQ
URXQGVFDQGHGXFH WKHSDVVZRUG7KHPHWKRGVWDWHG OHDNV WKHSDVVLPDJHV WRDQ\ERG\ZDWFKLQJ WKH ORJLQ
VFUHHQ'XH WRVXVFHSWLELOLW\ WRVXFKDWWDFNVJUDSKLFDOSDVVZRUGVFRXOGQHYHUEHXVHGLQVLWXDWLRQVZKHUH





































,Q WKLV VHFWLRQ ZH ZLOO FRQVLGHU D VKRXOGHU VXUILQJ UHVLVWDQW JUDSKLFDO SDVVZRUG VFKHPH EDVHG RQ 6REUDGR DQG
%LUJHWVFKHPH0RELOHIUDPHVVFKHPH7KHPRYDEOHIUDPHVFKHPHE\6REUDGRDQG%LUJHW>@LVDUHFRJQLWLRQEDVHG
JUDSKLFDO SDVVZRUG DXWKHQWLFDWLRQ VFKHPH 7R DOORZ WKH XVHU WR TXLFNO\ UHFRJQL]H WKH SDVVZRUG V\PEROV RQ WKH
VFUHHQZHSURSRVHWKDWLQVWHDGRIXVLQJREMHFWVLQLPDJHVXVHWH[WVLQLPDJHVZKLFKZLOOOHDGWRTXLFNHUUHFRJQLWLRQ







SDJHFRQWDLQ WZRFKDUDFWHUV LQ LW6XSSRVH LI WKHSDVVZRUG LVDEEFE]7KHXVHUZLOOKDYHPRYH WKH IUDPHVZLWK
FKDUDFWHUVDEEFDQGE]DQGDUUDQJHWKHPDVSHUWKHDOLJQPHQWFKRVHQGXULQJUHJLVWUDWLRQ7KHXVHUFDQPRYH















,Q WKLV SDSHU ZH SUHVHQWHG D JUDSKLFDO VKRXOGHU VXUILQJ UHVLVWDQW VFKHPH LQ ZKLFK WKH XVHU FDQ HIILFLHQWO\ DQG
HIIRUWOHVVO\ FRPSOHWH WKH ORJLQ SURFHVVZLWKRXW EHLQJ FRQFHUQHG DERXW VKRXOGHU VXUILQJ DWWDFNV )URP D VHFXULW\
SHUVSHFWLYHWKLVH[SORUDWLRQLVDQWLFLSDWHGWREROVWHUWKHGHYHORSPHQWRIJUDSKLFDOSDVVZRUGVHVSHFLDOO\UHFRJQLWLRQ
EDVHG2XU UHVHDUFK VKRZV WKDW WKH IXWXUH GHYHORSPHQWV LQ WKH ILHOG RI UHFRJQLWLRQEDVHG VKRXOG FRQFHQWUDWH RQ
HQULFKLQJWKHORJLQWLPHXVDELOLW\DQGFRJQL]DELOLW\6RDPHWKRGIRUFRQWUDFWLQJWKHWLPHJDSLQWKHDXWKHQWLFDWLRQ
SURFHVV DQG EDODQFLQJ XVDELOLW\ ZLOO OHDG WR EHWWHU JUDSKLFDO SDVVZRUG V\VWHPV $OVR PDNLQJ WKHVH VFKHPHV
DYDLODEOHRQDOOSODWIRUPVLVDQRWKHUDUHDIRUIXWXUHUHVHDUFK
$FNQRZOHGJHPHQWV











484   Amish Shah et al. /  Procedia Computer Science  45 ( 2015 )  477 – 484 
-HQVHQHWDO0HWKRG³3LFWXUH3DVVZRUG$9LVXDO/RJLQ7HFKQLTXHIRU0RELOH'HYLFHV´1DWLRQDO,QVWLWXWHRI6WDQGDUGVDQG7HFKQRORJ\
1,67,5
'KDPLJDDQG3HULJ0HWKRG5'KDPLMDDQG$3HUULJµ'pMjYX$8VHU6WXG\8VLQJ,PDJHVIRU$XWKHQWLFDWLRQ¶86(1,;6HFXULW\
6\PSRVLXP
³5HFRJQLWLRQPHPRU\IRUZRUGVVHQWHQFHVDQGSLFWXUHV´IURPWKH-RXUQDORI9HUEDO/HDUQLQJDQG9HUEDO%HKDYLRXUYROSSIURP
WR
1RUPDQ7KH'HVLJQRI(YHU\GD\7KLQJV%DVLF%RRNV1<
6KHSDUG515HFRJQLWLRQPHPRU\IRUZRUGVVHQWHQFHVDQGSLFWXUHV-RXUQDORI9HUEDO/HDUQLQJDQG9HUEDO%HKDYLRU
³$SDVVZRUGVFKHPHVWURQJO\UHVLVWDQWWRVS\ZDUH´%+DZHV'+RQJ00DWKHZVDQG60DQLQ3URFHHGLQJVRI,QWHUQDWLRQDOFRQIHUHQFHRQ
VHFXULW\DQGPDQDJHPHQWDW/DV9HUJDV1HYDGD
KWWSVVLWHVJRRJOHFRPVLWHSDVVGLUHFWLRQV+RPHUHVRXUFHVFRPSDULVLRQWDEOH
6:LHGHQEHFN-:DWHUV-&%LUJHW$%URGVNL\10HPRQCC$XWKHQWLFDWLRQXVLQJJUDSKLFDOSDVVZRUGV(IIHFWVRIWROHUDQFHDQGLPDJH
FKRLFH

6\PSRVLXPRQ8VDEOH3ULYDF\DQG6HFXULW\62836-XO\DW&DUQHJLH0HOORQ8QLY3LWWVEXUJK
60DQ'+RQJ%+D\HV00DWWKHZV³$SDVVZRUGVFKHPHVWURQJO\UHVLVWDQWWRVS\ZDUH´3URF,QW&RQIRQ6HFXULW\DQG0DQDJHPHQW
/DV9HJDVSS
-HDQ&DPLOOH%LUJHW6:LHGHQEHFN-:DWHUV$%URGVNL\10HPRQ³$XWKHQWLFDWLRQXVLQJJUDSKLFDOSDVVZRUGV%DVLFUHVXOWV´+XPDQ
&RPSXWHU,QWHUDFWLRQ,QWHUQDWLRQDO+&,,/DV9HJDV-XO\
*UDSKLFDO3DVVZRUGV$6XUYH\E\;LDR\XDQ6XR<LQJ=KX*6FRWW2ZHQ
%+RDQFD8QLYHUVLW\RI$ODVND$QFKRUDJHDQG.0RFN8QLYHUVLW\RI$ODVND$QFKRUDJH6FUHHQRULHQWHGWHFKQLTXHIRUUHGXFLQJWKH
LQFLGHQFHRIVKRXOGHUVXUILQJ6$0LQ-XQH
7UDQVSDUHQW8VHU$XWKHQWLFDWLRQ%LRPHWULFV5),'DQG%HKDYLRXUDO3URILOLQJ3J
3URWHFWLQJWKH/RJLQ6HVVLRQIURP&DPHUD%DVHG6KRXOGHU6XUILQJ$WWDFNV%\9DUXQ.DUWLN$OPDXOD3J3J
